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INTRODUCTION 
In 1969 the Governor's Task Force on Oceanography made a recommendation 
in Hawaii --- and the Sea proposing that underwater trail markers, marine life 
identification plaques, static shore displays, and visual aids for visitors 
be made available in Hanauma Bay. 
Some students in the Marine Option Program at the University of Hawaii 
agreed strongly with the Task Force recommendation. These students, inter- 
ested in acquiring more knowledge about the ocean, are now working with the 
State in helping to accomplish these goals, 
By talking to various State officials, including Mr. Joe Souza and 
Mr. Bill Gorst of the stake Department of Land and Natural Resources and 
Mr. Henry Sakuda of the Department of Fish and Game, students learned that 
the State was interested in acquiring more information concerning many fac- 
ets sf the project as a whole. The students in the Marine Option Program 
then volunteered to accumulate information and make suggestions which could 
L 
prove useful. 
OBJECTIVES 
The work carried on by Hanauma Bay Project student personnel focuses 
upon : 
1. Providing information about the physical layout, safety, and the 
presentation of display materials for the trail. 
2. Supplying information concerning the identification, character- 
istics, and diversity of marine life within a specific portion 
of Hanauma Bay. 
METHODS 
The tactics concerning project objectives and the resulting sugges- 
tions are described in the paragraphs below and in their appendices. 
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consideration of water safety factors, the position of marine life in the 
bay, and the most advantageous trail design to provide a convenient yet 
informative experience for snorkelers. Student personnel have been gath- 
ering this data from marine life experts, through surveys, and from infor- 
mation acquired by contacting personnel working at other underwater parks-- 
John Pennekamp in Florida, and Buck Island in the Virgin Islands, 
Resulting from this study a site has been proposed which lies just 
beyond the surf line. (This area is shown on the map on the next page. 
Appendix I should be consulted for data concerning the site selection.) 
Proposed underwater trail markers would cover only a part of the total 
area labeled as the proposed site. Underwater signs to go on the trail 
would best be placed in sight of each other, in water deeper than eight 
feet but shallower than fifteen feet, and arranged in a circular design. 
This circular design is outlined on the map on the next page. The over- 
all length - - of the trail should be limited to approximately 250 to 300 
feet. (See Appendix I1 concerning underwater sign placement and trail 
length. ) 
Safety 
Students have approached the problems of safety by interviewing wa- 
ter safety experts, by talking to novices about problems they encounter, 
and by experimentation. From these sources a site has been recommended 
which provides a reasonably safe entry and exit. In considering entry 
and exit, however, there is no site that is 100 percent safe. (See Ap- 
pendix 111 for entry site analysis.) 
Rest buoy f a c i l i t i e s  along t h e  t r a i l  a r e  s t r o n g l y  recommended. The 
rest buoy system can be  a h ighly  e f f e c t i v e  l i f e s a v e r .  Only t h r e e  buoys 
need be  used i f  they a r e  placed s t r a t e g i c a l l y  along t h e  c i r c u l a r  t ra i l  lay-  
out.  (See Appendix I V  f o r  a sketch  and explanat ion of t h i s  buoy system.) 
Recommendations have been compiled concerning s a f e t y  requirements f o r  
any tour  of t h e  t r a i l .  It is  idly understood t h a t  t h e  S t a t e  cannot spon- 
s o r  any type of guided tour ;  y e t ,  s p e c i a l  i n t e r e s t  groups, a s  w e l l  a s  p r i -  
v a t e  ind iv idua l s ,  should be  advised a s  t o  t h e i r  s a f e t y  needs. (Refer t o  
Appendix V f o r  s a f e t y  suggest ions.)  
Presenta t ion 
The p resen ta t ion  of marine l i f e  d a t a  t o  t h e  genera l  pub l i c  is  of par- 
amount importance. Any d e s c r i p t i o n  of underwater plaques should be  l i m i t e d  - 
t o  t e n  o r  twelve words. Simple sketches  (not  c o l o r  p i c t u r e s )  should b e  used,  
and t h e  p r i n t i n g  should be  i n  whi te  wi th  two inch l e t t e r i n g  placed upon a 
dark  background. The underwater plaques must be l a r g e  enough t o  con ta in  
' t h e  ske tch  p lus  t h e  l e t t e r i n g .  
Some combination of heavy concre te  base  anchoring a f i b e r  g l a s s  d i s -  
p lay  covered wi th  c l e a r  p l e x i g l a s s  w i l l  probably make v i a b l e  m a t e r i a l s  
f o r  use  i n  underwater t r a i l  plaques. (See Appendix V I  f o r  d a t a  on under- 
water  m a t e r i a l  se lec t ion . )  
Shore Display A 
Moti le  f i s h  which a r e  found i n  abundance can b e s t  be explained and 
f u r t h e r  i d e n t i f i e d  by a s t a t i c  shore  d i sp lay .  There i s  a l s o  another  l a r g e  
group of animals i n  t h e  area--the invertebrates--whose l i f e  s t y l e  p r o h i b i t s  
t h e i r  r ecogn i t ion  anywhere except  on a shore  d isplay .  A combination of on- 
shore  d i sp lays  and underwater plaques is  recommended. (See Appendix V I I  
for data on llarine Life shore displays.) 
Identification and Classification of-Fauna 
After study, some eighteen families of fish are offered as a minimum 
list to be indentified. This groups reads as follows: 
Squirrel Fish 
Red Fish 
Weke 
Truckf ish 
Spiny Puffer 
Triggerfish 
Scorpion Fish 
Tuna 
f4oorish Idol 
Parrot Fish 
Wrasses 
Puhis 
Damsel Fish 
Surgeon Fish 
Pipe Fish 
f4ullets 
Hawkf ish 
Butterfly Fish 
(Holocentridae) 
(Apogonidae) 
(Mullidae) 
(Ostraciontidae) 
(Diodontidae) 
(Balis tidae) 
(Scorpaedidae) 
(Scombridae) 
(Zanclidae) 
(Scaridae) 
(Labridae) 
(Muraenidae) 
(Pomacentrid) 
(Ancanthuridae) 
(Syngnathidae) 
(klugilidae) 
(Cirrhitidae) 
(Chaetodonitidae) 
Identification should include the three prominent types of Hawaiian 
corals which are ~ociilo~ora, Porites, and Montipora. Representative mem- 
bers of several invertebrate phyla are also important. These phyla and 
representative animals for each are as follows: 
Echinodermata 
Heterocentrus 
Diadema 
Acanthaster Plancf 
Ophiactis 
Annelida and Related Phyla 
Eurythoe 
Sipunculoidea 
Dedentaria 
Molluska 
Conidae 
Mitra 
Cephalapoda 
Cypraea 
(slate pencil sea urchin) 
(wana) 
(crown of thorns) 
(brittle star) 
(fire worm) 
(peanut worm) 
(feather duster worm) 
(cone shell) 
(miter shell) 
(taco) 
(cowry shell) 
Crus tacea  
Paguridae 
Xanthidae 
( h e r p i t  crab) 
(crab) 
(banded shrimp) 
(snapping shrimp) 
Miscellaneous 
Zoanthus confer tus  (so£ t c o r a l )  
Demospongia (sponge) 
Tunicata ,, (sea  s q u i r t s )  
- c&J -~.;.dj , 
(See Appendix V I I I  explainiLg how suggested f i s h  and i n v e r t e b r a t e  l ists 
were compiled.) 
F i ,bt 
Accompanying these  i d e n t i f i c a t i o n s ,  a  s h o r t ,  informat ive ,  and e a s i l y  
, P" . .:' " 
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understandable d e s c r i p t i o n  of each animal could b e  incorpora ted  i n  t h e  d i s -  )$'-LC ' 
play  s t r u c t u r e .  These d e s c r i p t i o n s  would h i g h l i g h t  i n t e r e s t i n g  animal l i f e  
found wi th in  t h e  t r a i l  a rea .  (See Appendix I X  f o r  sample desc r ip t ions . )  
POTENTIAL 
Once underwater t r a i l  plaques are placed and shore d i s p l a y s  a r e  e rec ted  
t h e  work of t h e  p r o j e c t  personnel  w i l l  j u s t  be s t a r t i n g .  
- 
1. New s tuden t s  i n t e r e s t e d  i n  acquir ing marine s k i l l s  t h a t  t h e  pro- 
j e c t  o f f e r s  w i l l  have t o  be t r a i n e d .  
2. Students  are eager  t o  begin  more extens ive  s t u d i e s  of marine l i f e .  
These s t u d i e s  would look a t  c o r a l  growth r a t e s  and f i s h  populat ions 
i n  Hanauma Bay's p ro tec ted  waters .  Other s t u d e n t s  might s tudy t h e  
impact of man's f r equen t  v i s i t s  i n  t h e  t r a i l  a r e a  upon f i s h  behavior.  
3. I n t e r e s t e d  s tuden t s  propose t o  s tudy s a f e t y  wi th in  t h e  bay i n  o rder  
t o  f i n d  ou t  t h e  reasons behind acc iden t s  the re .  
I 4.  Many s tuden t s  a r e  i n t e r e s t e d  i n  observing l i f e  w i t h i n  t h e  bay as I 
t r a i n i n g  f o r  o t h e r  research p r o j e c t s  i n  o t h e r  areas. -- I 
. . 
" 
This  p r o j e c t  i s  of g r e a t  va lue  t o  a  s tudent .  An i n t e r e s t e d  p a r t i c i p a n t  
I 
I 
can g a i n  a v a r i e t y  of water  s k i l l s ,  such a s  running underwater r r a n s e c t s  o r  , 1 
l ay ing  underwater g r ids .  These important techinques a r e  e s s e n t i a l  t o  many I 
- 
* a 
., - . 6 
occupations--underwater archeology and cartography, for example. Growth 
7 
rates and population counts are very importznt studies for biologists, 
zoologists, and ecologists. Underwater transecting and underwater grid 
techniques determine the accuracy of such studies. 
In addition to these techniques, a participating student will gain an 
"in the water" familiarity with his subject matter. Students will learn to I I 
work while surrounded by the gaudy, complex coral reef, Waves, surge and 
poor visibility will be practical problems with which students must deal 
while gathering infomation. 
Students will be expected to communicate this information after its 
collection. Working between the State and the University, student person- 
nel face a whole spectrum of communication and adninistrative problems. 
Exposure to these practical problems is a beneficial supplement to class- 
/ / 
room studies and enhances a student's education. i 
BENEFITS TO THE STATE 
--- 
The people of the State of Hawaii and her visitors will soon be enjoy- 
ing the third underwater trail in a United States park or territory, These 
people, we are hopeful, will gain a new and deeper appreciation of the com- 
plexity of life in our marine.environment. This new awareness would go 
hand in hand with public based support for other needed marine studies. 
The University of Hawaii is a reservoir of information concerning our 
marine surroundings. The Department of Land and Natural Resources is the 
State agency serving the recreational needs of the people of Hawaii. In- 
terested students can work between these two institutions for the benefit 
of both by assisting in the implementation of those recommendations proposed 
by the Governor's Task Force on Oceanography concerning Hanauma Bay. 
BUDGET 
..................................... Cost of d i s p l a y  mate r i a l s . . , .  
............................... Cost of man hours a t  $2.00 per hour 
---Projected expenditures t o  June 1972--- 
......... Man hours f o r  i n s t a l l a t i o n  of, underwater t r a i l  markers... 
Cost of a i r  f o r  Scuba. .....................,................*..... 
Miscellaneous expenses f o r  d i sp lay  materials...................... 
.......................... Holding tanks ,  microscopes, l a b  s u p p l i e s  need t o  b e  
made a v a i l -  
a b l e  f o r  
s t u d e n t  u s e  
Appendix I -- T r a i l  S i t e  S e l e c t i o n  
The proposed t r a i l  s i t e  was s e l e c t e d  a f t e r  cons ider ing  many p o s s i b l e  
a r e a s  i n  t h e  Bay. The a r e a  was chosen almost completely f o r  eco log ica l  
reasons,  which a r e :  (1) i f  t h e  people us ing t h e  Hanauma Bay t r a i l  stir 
up t h e  bottom s i l t  t h i s  w i l l  k i l l  t he  c o r a l  along t h e  t r a i l  s i t e ;  and 
(2) i f  t h e  people s tand on the' c o r a l  rock i t  is  probable t h a t  they w i l l  
k i l l  t he  p a r t  they  s tand upon. D r .  A lbe r t  Banner, P ro fessor  of Zoology 
a t  t h e  Unive r s i ty  of Hawaii, e s t ima tes  t h a t  c o r a l  growth i n  t h e  Bay i s  less 
than one cent imeter  per  year .  The c o r a l ,  i f  abused by t r a i l  v i s i t o r s ,  w i l l  
be ve ry  slow reappearing.  
M r .  L i t t l e f i e l d ,  Supervisory Ranger of t h e  Buck I s l a n d  Nat ional  
Monument i n  t h e  Virgin  I s l a n d s ,  sugges ts  t h a t  t h e  t r a i l  plaques a l l  l i e  
i n  water  deeper than e i g h t  f e e t .  For t h e s e  reasons  we have suggested a 
t r a i l  s i te  which i s  no t  a s  e a s i l y  a c c e s s i b l e  a s  o t h e r s  bu t  which w i l l  l a s t  
.- 
longer  and encompass t h e  same q u a l i t y  of marine l i f e .  
Appendix I1 -- Underwater Sign Placement and T r a i l  Length 
Experiments w i t h  b a s i c  scuba s t u d e n t s  show t h a t  75 pe rcen t  of t h e  
time they cannot fo l low one f o o t  wide s t r i p e s  on t h e  bottom of a  pool .  
The t e s t  s-tudents may wander 30-35 f e e t  o f f  t a r g e t  i n  a 25 yard  pool ,  Y e t ,  
when t o l d  t o  s w i m  t o  a v i s i b l e  o b j e c t ,  i t  was found t h a t  they could  do 
t h i s  e f f e c t i v e l y .  Therefore, s i g n s  i n  s i g h t  of one another  a r e  suggested.  
M r .  L i t t l e f i e l d ,  Supervisory Ranger a t  t h e  Buck I s l a n d  Nat ional  
Monument, suggested t h a t  underwater s i g n s  be  placed i n  water  deeper than  
e i g h t  o r  t e n  f e e t .  (Refer t o  Appendix I ,  paragraph 23 Observation o f  
b a s i c  scuba s t u d e n t s  has  revealed  t h a t  t h e  comfortable submersion t i m e  
wh i l e  b r e a t h  holding i n  a  1 2  f o o t  s w i m i n g  pool  is  somewhere between 
t h r e e  t o  s i x  seconds. This  f a c t  p l u s  t h e  knowledge t h a t  water  c l a r i t y  may 
a t  many times p r o h i b i t  easy  reading from any g r e a t e r  d i s t a n c e  should 
e s t a b l i s h  15  f e e t  a s  a  maximum f o r  snorke le r s .  
M r .  L i t t l e f i e l d  sugges t s  t h a t  t h e  o v e r a l l  l e n g t h  of t h e  t r a i l  be  
- 
under 100 yards.  W e  ag ree  wi th  t h i s  f o r  a  number of reasons.  F i r s t ,  a l l  
t h e  important: f e a t u r e s  can be placed w i t h i n  a smal l  a r e a ,  Then, one must 
a l s o  cons ider  t h e  average snorke le r  who may n o t  b e  condit ioned f o r  any 
longer  s w i m  and without  a w e t s u i t  w i l l  probably not  l i k e  t o  s t a y  o u t  any 
longer .  
i 
" 
Appendix I11 -- Entry Analys is  
The problem of a  s a f e  e n t r y  and e x i t  a t  Hanauma Bay is a  v e r y  
d i f f i c u l t  one. A f t e r  consu l t ing  s a f e t y  e x p e r t s  and through experimentat ion,  
t h e  Hanauma'Bay P r o j e c t  Group has  compiled an a n a l y s i s  of popular  e n t r y  
and e x i t  s i t e s  w i t h i n  t h e  Bay. Th i s  a n a l y s i s  is  o f fe red  on t h e  map fo l lowing 
t h i s  page. On t h e  map t h e  e n t r y  sites a r e  presented  i n  d i f f e r e n t  c o l o r s .  
These c o l o r s  correspond t o  varying degrees  of s a f e t y ,  a s  fo l lows:  
* Green--safe most of t h e  t i m e ,  e a s i l y  seen i n  the  water .  
a Blue--safe i n  calm weather ,  exit t r i c k y  f o r  beginners.  
-*  Orange--slippery and poor f o o t i n g ,  dangerous dur ing  h igh wave 
a c t i o n .  

I 
Appendix I V  -- Buoy System 
Water s a f e t y  exper t s  w i l l  t e s t i f y  t h a t  anyone, r e g a r d l e s s  of h i s  
h e a l t h ,  swimming s k i l l  o r  experience i s  s u b j e c t  t o  panic ,  s u r p r i s e ,  cramps, 
o r  unconsci'ousness i n  t h e  water .  The American Red Cross and our  own 
l iEeguards w i l l  r e a d i l y  remind u s  of how poorly t h e  genera l  p u b l i c  s w i m s .  
For t h e s e  reasons  and a n t i c i p a t e d  problems, w e  have suggested t h a t  rest 
buoys be s e t  w i t h i n  t h e  t r a i l  s i t e .  I n  case  of an emergency t h e s e  buoys 
may save a l i f e .  A sketch  of a p o s s i b l e  buoy arrangement fo l lows  on t h e  
next  page. 

. Appendix V---Safety sugges t ions  
1. The buddy system can b e  h i g h l y  e f f e c t i v e  i n  saving l i v e s  provided 
t h a t  t h e  person i n  t r o u b l e  can b e  e a s i l y  towed t h r o u g h t h e  water. 
2. An i n f l a t e d  l i f e  v e s t  is  a g r e a t  a i d  f o r  a person who i s  f a t i g u e d  
o r  being towed. The buoyancy a l s o  he lps  t o  s t o p  pan ic  i n  a victim 
who always f e a r s  s inking.  
3.  Adequately t r a i n e d  and conf ident  people can d r i f t  a t  sea f o r  days 
w i t h  only  mask, f i n s ,  and snorke l .  
4. Li feguards ,  i n  Hawaii,  a l r eady  f l y  f l a g s  r e p o r t i n g  water  condi- 
t i o n s  a t  o t h e r  beaches. This  p r a c t i c e  could be employed a t  Hana- 
t,"' 
uma Bay t o  inform people of water  condi t ions .  
P u t t i n g  t h e s e  f a c t s  toge the r  g ives  a  good i n d i c a t i o n  a s  t o  t h e  s a f e t y  
sugges t ions  f o r  people swimming along t h e  Hanauma Bay underwater t r a i l .  
These requirements would be: a buddy system, a l i f e  v e s t ,  confidence i n  
t h e i r  own use  of mask, f i n s  and a f a i r  knowledge of water  condi t ions .  
- 
The advantages of having s a f e t y  personnel  t r a i n e d  i n  rescue  and f i r s t  
a i d  techniques f o r  groups is t h a t  i f  an  acc iden t  does occur h e l p  is in- 
media te ly  a v a i l a b l e .  
A group planning ahead f o r  an ou t ing  t o  Hanauma Bay could,  i f  pre- 
advised ,  make arrangements t o  o b t a i n  such personnel.  Many people who w i l l  
want t o  p a r t i c i p a t e  i n  t h i s  type of o u t i n g  should n o t ,  due t o  h e a l t h  rea- 
sons. Groups must be made aware of t h e i r  r e s p o n s i b i l i t y  t o  v e r i f y  t h e  phy- 
s i c a l  s t a t u s  of each group member. 
Appendix VI---Underwater materials 
. . 
Mr. Littlefield also suggested the use of a concrete base with a fiber 
glass display covered by plexiglass. Mr. Littlefield says these materials 
are easily aaintained and attractive. 
Sketches are recommended instead of color pictures. Due to the dif- 
fusion of light, underwater colors even at 8 feet will not be true and hence 
not as effective. 
Ten or twelve words with two inch lettering are again suggestions that 
are made by Mr. Littlefield who has found them effective on the Buck Island 
Trail. 
Appendix VII---Shore d i s p l a y  d a t a  
M r .  L i t t l e f i e l d  has a s su r red  us  t h a t  many people w i l l  a s s o c i a t e  any 
p i c t u r e  of f i s h  underwater wi th  t h e  f i r s t  f i s h  they see .  There a r e  a l s o  a 
g r e a t  numbe; of important  and i n t e r e s t i n g  forms of l i f e  t h  
c o r a l  heads, a l g a e ,  rocks o r  i n  t h e  sand,  t h a t  a r e  almost impossible for  
t h e  average snorke le r  t o  f i n d .  To ignore  t h e s e  obscure animal groups i s  
t o  ignore  a l a r g e  p a r t  of l i f e  w i t h i n  t h e  bay. The p u b l i c  can never r e a l l y  
a p p r e c i a t e  Hanauma Bay f u l l y  u n t i l  they  can a c t u a l l y  g rasp  t h e  amount of 
l i f e  p resen t  t h e r e .  Some type of shore  d i s p l a y  i s  needed which w i l l  por- 
t r a y  t h i s  l i f e .  
The fo l lowing p r e s e n t a t i o n  i s  suggested a s  a  p o s s i b l e  d i s p l a y  showing 
the  d i v e r s i t y  of l i f e  i n  Hanauma Bay as w e l l  a s  teaching an  e c o l o g i c a l  
l e s s o n  : 
The a b i l i t y  of man t o  change h i s  environment can r e a d i l y  be seen. 
-- 
H e  can change a ba r ren  d e s e r t  i n t o  a f r u i t  bear ing  o a s i s .  He a l s o  has  
t h e  capac i ty  t o  wreck havoc upon h i s  surroundings.  Granted, most of t h e  
man wrought harm d e a l t  t o  Nature has been t h e  r e s u l t  of ignorance. The 
pub l i c  should be  taught  t h a t  Nature e x i s t s  i n  a  s t a t e  of interdependence,  
each animal dependent upon another  and t o  endanger one animal group i s  t o  
endanger t h e  whole system. This  p r i n c i p a l  i s  shown b e a u t i f u l l y  by t h e  
animals l i v i n g  on t h e  c o r a l  r e e f .  A r e p r e s e n t a t i v e  number of animal gronps 
t h a t  a r e  dependent upon t h e  c o r a l  f o r  food and/or s h e l t e r  are presented  
below. 
THE FISH 
--
The f i s h  a r e  t h e  r e e f s '  most popular i n h a b i t a n t s .  E i t h e r  by cunning 
o r  speed they feed on v i r t u a l l y  a l l  o t h e r  l i f e  forms on t h e  r e e f  ( inc lud ing  
o t h e r  f i s h ) .  I r o n i c a l l y ,  t h e i r  eggs a r e  found by hungry mollusks,  s e a  ur- 
. - '  
ch ins ,  c rabs  and worms. Their  hatched b u t  smal l  l a r v a e  a r e  food f o r  t h e  
c o r a l  i t s e l f ,  o the r  f i s h ,  s e a  anemones and c e r t a i n  worms. 
THE CRABS 
-- 
One o f t h e  most e l u s i v e  members of t h e  c o r a l  c o m u n i t y ,  t h i s  group 
i s  e a s i l y  overlooked by most. Hiding deep w i t h i n  t h e  c o r a l  they prey upon 
worms and mollusks. I n  t u r n , . t h e  octopus ( a  mollusk r e l a t i v e )  loves  c r a b  
meat as do many f i s h .  
THE WOFGYS 
--
These c i t i z e n s  w e r e  t r a i n e d  f o r  food cap tu re  i n  two d i f f e r e n t  schools .  
One teaches  i ts  members t o  bore through t h e  c o r a l  rock and devour any o t h e r  
worms, o r  a lgae ,  o r  shrimp, o r  f i s h  eggs i n  h i s  path. The o t h e r  school  
i n s t r u c t s  i t s  pup i l s  t o  s t a y  i n  one p lace  and spread i t s  many arms wide open. 
I n  t h i s  manner worms, l i k e  t h e  f e a t h e r  d u s t e r ,  simply w a i t  f o r  food t o  s w i m  
i n t o  them. 
THE STARFISH 
-
The s e a  u rch ins  and s t a r f i s h  crawl along t h e  f l o o r  of t h e  r e e f  f eed ing  
on c o r a l ,  f i s h  eggs, a lgae ,  and smal le r  s e a  urchins  and s t a r f i s h .  When 
the sea urch in  is broken t h e  f i s h  quickly  p ick  him a p a r t .  S t a r f i s h  supply  
all types  of animals wi th  food i n  t h e  form of t h e i r  larva. 
THE MOLLUSK 
-
The s e a  s h e l l s  and o c t o p i  l i k e  t o  h i d e  i n  t h e  c o r a l  dur ing t h e  day. 
They come ou t  a t  n i g h t  t o  crawl along t h e  bottom feeding upon sc raps .  In 
t h e  case  of t h e  octupus, crabs  o r  o t h e r  mollusks become food. 
THE ALGAE 
-- 
So drab t h a t  they a r e  many times i n v i s i b l e  t o  t h e  naked eye these  p l a n t s '  3 
a r e  respons ib le  f o r  s e c r e t i n g  over 50% of t h e  rock found on t h e  r e e f .  
. " 
L 
Appendix VIII---Animal lists 
Data for identification of fish was gathered by means of transects 
and underwater grids. To determine species diversification a transect was 
run four times within the trail area, The fish which were sighted most 
often were then submitted on the identification list. 
The transect consisted og a pfece of rope 120 feet long which ran 
on the bottom of an area within the proposed trail site. Two persons on 
scuba then swam along both sides of this rope carrying underwater writing 
material. As they sighted different types of fish they wrote down the 
names. These names were sorted icto different scientfiic families. After 
four of these transects were run, eighteen families of fish were chosen 
as those most frequently seen. 
The representative group of invertebrate animals were chosen in much 
the same way except that underwater grids were used instead of transects. 
.- Underwater grids were made of weighted string 12 feet long by 12 feet wide 
and with cross commissures dividing the square into four equal parts. Once 
this grid was constructed, underwater divers on scuba took an assay of in- 
vertebrate life they could see within each grid square. This information 
was then sorted into scientific groups and the individuals found most 
frequently were chosen. After each common name, a scientific name was 
assigned. The scientific name of the fish or invertebrate animal was then 
found in Gosline and Brock's Hawaiian Fishes or in ~dmondson's book, 
Hawaiian Reef, for positive identification. 
This rock c r e a t e s  s h e l t e r  f o r  a l l  of t h e  o the r  members of t h e  community 
and f o r  many of t h e i r  l a rva .  I f  t h i s  s h e l t e r  pe r i shes  s o  must t h e  animals 
i t  holds.  Often, t h i s  e s s e n t i a l  component--shelter--is mistaken as dead 
and is  destroyed.  When t h i s  happens t h e  ree f  system becomes a l i t t l e  poorer .  
ENDING 
Perhaps now it  i s  e a s i e r - t o  understand why t h e  S t a t e  p r o h i b i t s  the 
removal of any l i v i n g  th ing  from Hanauma Bay. And even more impor tant ly ,  
you have seen why a l l  t h e  rock and c o r a l  formations must be  l e f t  j u s t  as 
they a r e .  
Appendix IX---A sample f i s h  d e s c r i p t i o n  
BUTTERFLY FISH (Chaetodontidae) 
These c o l o r f u l  f i s h  a r e  cha rac te r i zed  by bold markings which make 
them v e r y  cofispicuous i n  any surroundings.  These b r i g h t  p a t t e r n s  might 
i n c l u d e  combinations of b lue ,  orange, r e d ,  whi te  and b lack  b u t  s e e m  t o  
l a c k  green. B u t t e r f l y  f i s h  p r e f e r  remaining s o l i t a r y  r a t h e r  than  i n  
schools  and are found o f f  t h e  c o r a l  r e e f  where they feed  on smal l  inver-  
t e b r a t e s  and t a k e  refuge  when approached. There a r e  a t  l e a s t  16  d i f f e r e n t  
s p e c i e s  i n  Hanauma Bay. 
--.. 
A l l  c l o s e l y  r e s e n b l e  t h e  p i c t u r e  above and measure approx ina te ly  from 4 
t o  6 inches .  ( O f  course ,  c o l o r  p i c t u r e s  would be  b e t t e r . )  
0 - .  
Appendix X---Curriculum Vitae of Principle Participants 
ROLISON, Charles--project director; senior in biology 
Experience: worked with Skin Diving Hawaii learning how to lay under- 
water grids and perform light salvage operations 
water safety experience includes over 600 hours of class 
and ocean safety diving 
experienced in identification techniques of Hawaiian 
invertebrates 
Skills, hobbies: Scuba diving for five years 
underwater photography 
interested in populations in marine environments 
Curriculum: invertebrate zoology, ecology 
BARNETT, William--not attending school 
Experience: knows underwater mapping 
experienced in water safety due to class and ocean safety 
diving for Skin Diving Hawaii 
Skills, hobbies: Scuba diving for 4 years 
interested in underwater contruction 
- 
REDDING, Walter--sophomore in Marine Technology at Leeward Community College 
Experience: former lifeguard at Bellows Air Force Base 
water safety instructor 
Skills, hobbies: familiar with local water, expecially southern shore 
Scuba skills with interest in commercial diving 
Curriculum: ocean technology at Leeward 
ROLISON, James--high school student 
Experience: involved with the preparation of the study 
Skills, hobbies: NAUI certified 
enjoys Hanuma Bay 
STUART, James--junior in biology 
Experience: worked with Dr. Arthur Reed, Associate Professor of Zoo- 
logy, in water quality studies at Coconut Island 
experience in defining geological formations 
Skills, hobbies: NAUI certified 
underwater photography 
Curriculum: biology,chemistry 
. . 
URASHIPIA, Thomas 
Experience: enrolled in Leeward's Marine Technology program 
experience in limited commercial work 
Skills, hobbies: knows how to read water conditions 
interested in commercial diving 
Curriculum: ocean technology at Leeward 
WHITE, Norman--sophomore in chemistry 
Experience: former lifeguard 
worked as plexiglass fabricator 
trained in underwater fish identification 
Skills, hobbies: NAUI certified 
interested in physical sciences 
Curriculum: invertebrate zoology, chemistry 
WITIIROW, Reid-- junior in zoology 
Experience: former water survival instructor for the U.S. Marine Corps 
trained in underwater identification of invertebrates 
Skills, hobbies: NAUI certified 
interested in diver impact on marine ecology 
Curriculum: zoology, ecology 
- 
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IIDXOLULU ADVEKTISER 
If yoir ever wanted to 
siiorkcl hut were afraid to 
try, or if yo11 do snor!iel and 
cvel* wnndcred what you 
were looking at, ins t r~~ctors  
are waiting to Lake you in 
to\v 3t  Hanailma Ray. 
The City Departmcilt oC 
Rccrealian has teanied up 
w i t h  oceanography studcn1.s 
at ti;c University of Hawaii 
to ofi'cr basic snorkelil~g 
;~nrl :;r~i.c.co!o:y lessons to 
Lh!. ;~tlul; 1)i:i)lic. 
Tile ucrkcncl.-oniy classes 
bczl7in at 9 : J O  a.m. and 1 
p.m. S : I ~ I I ~ . ~  ~ I Y S  nncl Sun- 
days ailri cost $2.50 per per- 
sc~n. C)cr;in rrcrpation spe- 
ciaii.4. (:hlick Sillpman :said 
lic hopcs ihe classes wiil be 
c~l t i t r~( :~r l  lo include wecli- 
days this summer. 
l'il!.: ('i,c\SSjCi i~ rno i~ i~ t  to 
3 :~iid"rl tcdr of iln::nr~rna 
Ray. \viil~ thrre :,lt~tia-nls in  
t l ~ c  l in~v t i  s~t,y's ~narlne op- 
tions prozl.:ttns ~~o:nii:i:: out 
nlarlnc lirc and b::sic troll- 
niqiles in mal;lng the lirlrs 
and cu~.~.cnts of tlie hay 
work inr a snorkclcr instrad 
oi azainst him. 
"Thc instructors are  pco- 
pic who iiot only are  water- 
safety trained but who also 
a r e  knowlcd~eabla and en- 
instructor iroItls bag o: garbage rc:ricved from rcci iioor. 
thlrsiastic about the marine 
life," Shipinan said. 
The trio is made up of 
Charles Rolisor, and Reid 
Withrow, University sen- 
iors, and Art Cliallacomba, 
a graduple student. Each 
class is limited to four pzr- 
ticipants per instructor. , 
"\VIS M'ANT TO make 
nloi-e peop!e aware of what 
this marine environment of- 
fers, to impress on them 
that they a re  the owners of 
the resource, and to teach 
them a little cf what they 
can do for, or to it," Rolison 
said. 
Even on an overcast day sirie discussions of the :ish 
when underwaier vision is spccies to he swn. 
reduced, Xanauma's waters 'i'l~e Dcpat.!nicnt nf Erri-e- 
offcr a view of teeming iish a t ~ o n  provitic.~ b,rhic snni- 
life. Pa r t  of each class in- ke!ing =;ear, hut thi. p~rhi!c 
cludes illustrated beach- is encourz~ctl  tn bring their 
own for better iittings. 
More information can 5s 
obtained by calling recrca- 
tion officials a t  City Hall. 
- 
